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(54) PLASMA DISPLAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control absorption of 
water and a hydrocarbon on the surface of a blue 
phosphor and to improve deterioration of phosphor 
luminance and a chromaticity change or a discharge 
characteristic, by eliminating an oxygen defect near to 
Ca, Sr, Ba and Eu ions of the blue phosphor in a plasma 
display apparatus. 

SOLUTION: In the plasma display apparatus, the plasma 
display apparatus having a high luminance with less 
deterioration of luminance in a panel manufacturing 
process is obtained by constituting a phosphor layer 
using a compound represented by Me1-xMgSi206: Eux 
(wherein Me is at least one of Ca, Sr and Ba) wherein 
concentration of a bivalent Eu ion is 40%-95% and 
concentration of a trivalent Eu ion is 5%-60%, of Eu 
atoms constituting the blue phosphor. 
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»Ca, Sr, Ba, E u -f ;t >jfi$©$!*<£>^R5 

X^XV^XTV-fSBfciS^T, ff 
Mtt^tSEuEfffl^^. 2ffi©Eu-ft> 
i8g#4 0%~9 5%T, 3(|OEu-ft>)IS^5% 
~6 0%TJ5Me i-jMg S i : E u x (.fetch, 
MeB, Ca, Sr. BaO^^0'M<i:feli) f 
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R^©"5-6, 2tt©Eu-1 , t>fig^40%~9 5% 
T\ 3«©Eu'ft>fiSi»5%~6 0%T*5Me 
1-xMg S i 2O6 : E u x (fcfcL, Melt, C a, S 
r, Ba©5^0'M<tfell) T*$n-g.ft;^tlT- 

[St**2] Mei- x M g S i 2 0 6 : Eu, (tztzV, 
Melt Ca, Sr, Ba©5^ (D'Pti. <tt>lM) T' 

^sn-sfl^&wcfcuT. x^*o. 2t/.T< 0. 0 2jy. 

[W**3] ***fc«fcO»B3nTi>TK3fc*f»fc-r 
5Mei-jMg S i 2O6 : Eu x OfcfcU Melt C 
a, Sr, B a©^©M< <kt> li) <Df££hffi7&fr 

©?"£, 2*©Eu'ft>IS**4 0%~9 5%T3ffi 
®Eu'ft>!ftl!(|55%~6 0%-?*>-2>;:££$#®i:-r 

[ffl^4] Mei- x MgS i20j:Eu x (fcfc'U 
Melt Ca, Sr, B a©5%©4>&< <hfe 1 ffi T 
SSSnSffc^ttKiSHT, x?5*0. 2£TF, 0. 0 2« 

[flt**5] 2m<DEu<i*>&mmz&-3Me\- x 
Me S i 2O6 : Eu x (fetch, Melt C a. Sr, 
Ba©^ (ft'Ptz < i 1 1) ©£3fc#:£8Mt:*H»T 
j&J&LT, 2fOEu^t>Op^©5%~60%f 3 

[ft**6] 2f©Eu-ft>5S#l:^Mei-x 
MgS i 2O6 : Euj (tzfcU, Melt C a. S r , 
Ba©5%©'>ft<ifcll) ©ift7£#^*£7;l/=i- 
;WittfTAl. La. S i ©TcSHS-grtTfSTVlo* 

2«©E uf;*>CD3*>©5 %~6 0 %£ 3ffilcL-J^*t 
Z&ftfcO&ffiiZA 1 , La. Si <Dmk®>* £.tzi$y 
yim*WJS.1rZ> Z »fr*«3t#:©J8jfi36rft. 
[f»**7] 2f©Eu-ft>^Mei- x MgS 
i 2 06 : E u x (tztzV. Melt Ca. Sr. Baffl 
3%0'J>ft<4t»ll) ©^&£SHfcS?B«T&j&T 

*is©BMk»HSi**. mm, mm-^m, 

1 0 0 OICTf** C t *«F«tf -6111**5 E*©»3t 
[if** 8] Ca. Ba. Sr, Mg. Si, E u £ 



(2) 

2 

Z>TM£, «7Cl?BM*T$j£LTEug^©tt88£2 
tflCf^XSt, i!{b#H^4 , T^LTEucD2«^ 
4 0%~9 5%T3WS5%~6 0 %l:f?>Igi:^t 

[0 0 0 1] 

DtftlSftsy^XTf-fXyi/'fgfCHtS. 
[0 0 0 2] 

[*£*©8«] iff¥, 3 Hffc£©H* 
^lCfflV^e.nT^-2>7J7-**^A*-f 7.IC*5ViT, !7° 

SITS Z £ ©T?#« * 7. <t Lras 

[0 0 0 3] X7X7f^XXH8flt «r»to«>*3 

20 m& m, m, ») tttsaBftt-siti::.*:?), 
ic, :/5Xvx-rx-/u^gBic«3fCfe-e&-2>* 

(R) . » (G) , W (B) ©#fi*»7fr*ffi^ft:Ji 

[0004] ±.&&eL<DMytmzm^e>n2>fc&®£L 

Tit *fe*^7te-T«) (YGd) BO3: Eu 

3+. Y 2 0 3 : E u3+, ^MMnZnjS i O4 : M 
30 n2+, Wfe^^^-T-SB aMg A 1 10O17 : E u 2 +A^ 

£t>-a-fc&, 100 o"c«±©iSM-esi^-rsiii:ic«t 

V9 P2 1 9, 2 2 5 Atfc^Sg) . Z\<Dtitmz 

JcOW&nfcSTtfrtt^lt SNfcLT^Sl^fctt 
ftO^fiS: 2/i~5/im, »©¥^g : 3/z~l 
0/zm) SfroT^SffifflLT^-S. 
[0 0 0 5] «3t#*frP*»SK .fcSHfel* T 
SSSIt -»lCPDPtS3t#Ji*»«-r-5»^IC* 
40 (AT, Sfel^fif hl:LT7? U->WJ 

m^#:©*i^a^/jN$<, «g- 
flEjiicisitsatjtfrSt? ©**«it**i«i±-r* 1 1 t> 

so B©iWS^±lf-&C<h^T^-5<h#Aetl^^e>Tfe 
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[0 0 0 6] 

3t#*HK*<®*-^«tt^X, *fcttiSMt**JS©# 
M4lj«ttt*l'-t>-*"<&:«. Wfc, Bai- x MgAlioO 
17: Eu^CaMgS i : E u©i5ft2H6fl)E 
u^*>^ft*<L><hfr£»&ftftte©*^«. 
^T&S3iffi©Eu£2«{Cjf7GLTU-g>£:a6. flSiBi* 

001¥ pp3 10) , iOfcfe, f3tftfeftf©C 
a, Sr. Ba, Eu'f*>IfifCDl**Ki:a«i}'l: 

Abt, /u;mii8 , f , p*^Sft*5isa { *it/^ 

tttt) . **V>fcttB»v-5?>©ftT*;tt*«EE©±# 
[0007] **Kft***^f^!J«HRWi:tfi 

[0008] :n6csiSiKfcts&6i:. 

6©^RS©««K-r-5Jl£*BWK«3tfr*®KA l 2O3 
#lf 2 0 01-5556 7#&«) . U*> 

tfu-^<< >^LTfc&*£*i6te<fc*»aE©fl£T<!:^ 

[0 0 0 9] **W»a^CD«k'5ft:WIBfc«*»:*nfc*> 
©T. WeftTtfrOCa, Sr. Ba. Eu-ft>If 

©»*©&«*&<-*-;:£-?. west^^a^©*^ 

So 

[0 0 10] 

f©Eu'ft>fiSAS4 0%~9 5%T. 3<|fflEu^ 
sj->i8K**5%~6 0 %-eab^Mei-xMg S i : 
Eu x (fciEU Melt Ca, Sr. Ba©5S©'> 
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fc©T&&„ 
[0 0 11] 

i*«*DsnTv»a. y\°^;i/^ffif!j-r-5B#©lSc«tc 

tf. tt^lf E I D 9 9 - 9 
4 2 0 0 0¥lfl27B) . 

[0 0 12] «rfc, 2*OEu*Wt>»M3t# 
(B aMgA 1 10O17 : E u. CaMgS ijOj: E 

u) «, ft^g#l^*^|5i^*bT^-g>^£ i b»^ 
(OT^Ltf. *ffl«a. S70S 313^ 2 0 

01¥ PP310) . 

[0 0 13] ^©fffeftStefrfc-^TunSO^Kjo* 
20 ^£-r-5-£^©fc©tf*. »^jt©S8T$5i:$n 

Z>mft.fc^<Dmmz&-oT-(:'%?>!Kffi J $>, fcfil 4 7 n 

[0 0 14] *5BWtt. W*^t©M@©*S«^R5^ 
#&-r*££i£tt"eie£*©-ettfc<, Ca, Sr. B 
a. Eu-f^->ifi^©S5Sg (O) K|*fc:aiR«fc**« 

30 «t*^>^t** £ s « l T»gE*fl:^e-rn**iB - * - 

£*Ji.tHU;fc. -Tftto-fe, WMWOCa, Sr. 
Ba. Eu>f*>ififi?©K*^l«K*^KM^fX. £fc 

[0015] cnso^Ki:*^*^, £fc 

y- tfj © x^;n* ^ d - x atftTttt ic b ft < < & 
-So ft7t^RI±^x^;Hr;PD-7.^^-L-T 

[0016] ens ©ananas^*, #fift 

Z'tt-Dfz*><DT'$>Z>. T&tfZ, MeMg S i 2 0 6 : E 
u©Me. Mg. E wiJ->i&fe<Dn^X¥&$:{S.M-£ll: 
ZittbiZ. MeMgSi 20 6 :Eu (fc/fU Melt 
so Ca. Sr. Ba©^®'M<tt)ll) ©&JMS& 



- 9 A 
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Wt5#M»©Ca, Sr. Ba-ft>tli 
LTt^£ 2ffi©E ut* ;f >©— S$£ 3ffi©E u< ;t>T 
B^T-S^T, »fi1ift#:©®*^|5lil£{ftM£-ttfefc 

[0017] WfiiJTBfc-e&SM e M g S i : E u 
cf©Eu (a— Dtf^A) «, Me = Ca (tDl-y^ 
A) , Sr (7.hn>^^A) *5W4Ba (A*U£ 

T 3 tiE© E u -f :* >T«^-T -5 £ 7? X <Dnffi&S£&'*> 
f^fe^fC) Ca, Sr, Ba, Eu-f*>«0| 

[0 0 18] K*#Ka*^&l*nfcW>fcV>H2» 
ftI8TO»ft©«^lr»*»*ft< fcJKU 3{ffi© 

%~6 0%T&£. 
[0 0 19] #%BJl©ig^#©MjI*J£chLT«. fiE* 

(CaF 2 , MgF 2 , EuF 3 f) £fflHfcBffi&SS8c 

I^Tfc. Me Mg S i 2O6 : E u+©E u©2tt©-f^" 
>£ 3ffi©-f 3r>-e^©— g&SrB&f -5 Z\£<D$l$ktfi$> 
2>Z.£t>mW\stz. 
[0 0 2 0] Z.Z\T\ Sk*#©ttB*tt©— «tbT. 
#6flbt#©HffiKJSffiK:«fca«ftK::^Ti£^*. M 
**£LT. CaCOj, SrC03> BaCOj, MgC 
O3. S i0 2 , Eu 2 0 3 , *ORKft»t*ftfti, £ 
fifcJt>i;T«BBffiiISI£LT©:77V* (CaF 3 , E 
u F3, BaCl2) *^lMT1 0 0 0t~1400 

TCT'2mm*m-^m (h 2 -n 2 ) f-vHun* (zcom 
jSTttEuttf<T2ii) , ^n*»»R^*t>»»t 
*fft», ^:(c^©ffi^#:5iEm (o 2 ) +, 

(N 2 ) «K *HA-SE«>f). *fctt:j-\/> (O3) -SS 
* + ©Mfli*HStT?3 5 0t:~ 1 0 0 0*CT?«IJSRLT, 
Eu 2ffi©-gP^3ffi(C-rs„ fc#U Rosace© 
Jftj$t3, 1 0 0 0*C~1 4 0 O^TOXTCXS&mttJF 
T?»fil$© 1 0 0 0 , C~3 5 O'COWKSMKSttT'bfi 

[0 0 2 1] 5 mftfc£tfs«-r •&««»©»£ 



<f iooot~i4 0ot;t2 R»m, M7ctt#H^ (h 

2 5%, N2 + ) Tlte*b»l!ft**^»»tf 'A\ZZ 
tl£0 2 . 0 2 -N 2 . 03-N 2 t t 5 T3 5 01C~ 1 0 0 0 

[0 0 2 2] Eu 2ffilC*fT3Eu 3«©Stt, 

5%~6 o^AWti/^. atfts*«5%^TT«/x;p 

©BIS* 0^»ft^t«rB6±-rs^*i^<, 6 0% 
10 EUilCfc-S iS7t#:©)W^©fgTdme.n^fci6»^ L 
<£H. ME®2ffiOEu-1't>©- gP^3fffi(C 

frofcitK^-Cfct, EXAFS (X-ray ab 
sorption nearedge structu 
r e) ©Sa^tCiORI^Lfc. 
[0 0 2 3] ^©J:5 Ct*0tfif 3t#»WiS 
ffl^T, MeMg S i 2 06 : Eu (fc/fc'U Melt C 
a. Sr. Ba©5%^W-lK±) W©Eu 
© 2 ffi-T :* E u © 3 ffi©-T * >T— SEB^I" & £ <*: 

[0 0 2 4] "Tttto*. *5gB^t'«^'/7XV7 ; ^X7 p 
HUB, 1 fiSfcttaUkftOtt^-t^JO^RE^J* 

Ran. *©fi3t#s^JR^*K:«tt)jaesnT«it-r 

U -*©l»fi«3te#Jitt. MeMg S i 2 0 6 : EulSS, 
<f©21ffi©E u-i 7t><D?-£>. 5%~6 0%£3fS©E 

u -i *>\zvrcft&%tft#n?& sawssn-cn* z. £ 

[0 0 2 5] MeMgSi 2 06 : E u (fetch. Me 
tt, Ca, Sr, Ba©^^0'>4<it)ll) ©Eu 
■Ur><D5t>* 5%~6 0 %S: 3ffi©E u'f ^">ir bfc 
n&1tftfcn.?l** feg&*<0. 0 5/im~3/tmiW 

±L, H««J^56^tC^4--rsa^«t^©5S3tH«^ 

mmftrnzmnrz^yx^y** z.?i>-fmw$:%2> z. £ 
[0026] cici-c. *^e^©¥^iStt. 0. 1 

© 4 figJ^TTS'jNffijWSte© 
so »*«l[|]g-r4««tt. tf»^tInmSStS 
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(5) 
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tr»tt*K:«&n*. ££3. 0 umUUT'&S.i:. S3tt 
T€?te<^. 0. 1 MmeATT**tXRS*^i;^-r<» 
[0 0 2 7] ai3fc#:«©ff***3t#«t^O¥^ 

i*t-e€T4©T?, X^X^x^xTV'fgBtc&ttSjW 

^ IDY2000-317. PP32) . 
[0 0 2 8] CCT\ /7X7f^X^KiBi:*W 

It 2ffi©Eu'ft>0'5'5, 5%~60%3flSOEu 
(CLfcMe i_ x Mg S i : E u x (fcfzL, Melt 
Ca, Sr. BaO5^0'M<ifcll) Tr^SttS 

ft£4&*/B^s cut, «raB{b^*Ki*5 20 

tt£x©ffitt. 0. 02^x^0. 2 o-c&tuxmmw 

iiS<jffiL^. JfcCa, Sr. B a ©ffl^fc-fcHt 
&7cSis#ffiTfc. g^t?t>A^*», CatSr, Cat 
B a©ffl*--&t)-a-*^lC^^„ 
[0 0 2 9] *fc, 7 p 7X-7T ; ^X7 P KgBt3*5t-t'& 

icttffl-rsAftWft***!*^ <*: ITtt. 
Y 2 x0 3 :Euj, *>L<li (Y. Gd) 1-XBO3 : E u 

fil:3t#:©{b'&ifeC*5tt-5X©tt«, 0. 0 5^X^ 

0. 2 o-csmt mmRzfmm'£<t\z&Mf?$iv\,'>. 3 0 

[0 0 3 0] X^XV^f T.Xl^gBK&ttS 

B ai-xA 1 12O19 : Mnx, *>L<I3Z n2-xS i O4 : 
MnxT*Sft*<t£*4flit»*::.i:#T?*a. Z.C 
T, ±E»ftfi*#©ft^»l:*tt5XC!)ttt, 0. 0 

l^xso. ioT»a:t*i. »KRtK»S^bfcfil 

[0 0 3 1] *f^K:«*PDP©«iS;#fett, 
#®A°^;l/©S1S±(C, MeMgSi 20 6 :Eu (fcifc* 
U Melt Ca, Sr. Baffl^ (D'pti. < ch 1 40 
S) i^/i5ilfiM*O2ffiOEu05^, 5%~6 
0XS3iOEu'ft>i:l,ttfif*#» : F. 

-X h t y X**6i#l/TERt*ERl8t. 
m^i^TtS. so 



[0032] sfc. *fswc36»j&»*at^<rtt. 

ffTJbot, MeMgS ijOj: Eu (fctzL, Me 
It Ca. Sr. B a<D?t<D'pti< thlffl ftZfc 
•5WfeS7t^©2ffi©E u©-5^. 5%~6 0%£3« 

©Eutcufc*fiKi-r^^<i:icj;o, stffcfwa'Pifca* 

[0 0 3 3] BIT. ^^©-^©^SUCcfcSX^X 

[0 0 3 4] iiaPDPII*miW7Xl«5l! 
DNft>fcMPI £ 19H'V*D. 0 2 It PDPOBtS* 

[0 0 3 5] 01 fd^Tck 5 IC. PDP100B, HUB 
^7X1110 1 (BStt-f) t. «W7X»|10 
2t. N*©gSfI10 3i. N*©S*X*-V>* 
S104 (N*BJ^t«^Hf©Sc?*#t) <h. M 
*©7Kl/XSIf 107 (M*B£7j*?-*^tt-t©R 
^ftftf) £. »Tit^y-;Hl 2 1 
0. §tI1 0 3, 1 0 4. 1 0 7 fC«fc£ 3*@«ii© 

^X*^ >*« 1 0 4 <h 7 K 1/Xfg 1 0 7 t©^(C 
■feM»Bt§ntl»»5. 1 2 3ttffi{ft£7Kffi4r?&«. 

[0 0 3 6] ^©PDPlOOtt. m2\Z?jk-?<i:o\Z. 
fUMtf 1 0 1 © 1 £H±K:*;k*« 10 3.* 

^7>* J r>nMl 0 4, Sftt&tf^XJl 1 0 5. MgO 
§111 0 6#gE8£S*lfc#iffiA-*;l/£. fW7Xl 
S102O1 3M±.\ZT H 10 7. 

X1108, m& 10 9. S.^?t#Ji 1 1 0 R. 11 

og. 1 1 0 Bfm&ztiitismrt*)]'£imr)'£t>2 

0 3 IC^TP D PiKlbSBfcS^-r^ H t lc J; 0 X^X 

[0 0 3 7] X^Xv^XTV-f^BIt 0 3lt^f 
J;^lr. PDP 1 0 0(C**F7-r/N*liIS§l 5 3. 
X+t>l ! 7^ A*@88 1 5 4, 7 H 1/7. K5-f A'lSK 1 
5 5*#bT*5<3. 3> hU-7 1 5 2 ©ftOWcffil^jSt 

flr$-a-<fc'5fr-5-fe;nci5^T*^+-v>«si o 4 

tTKWXftlll 0 7 tajESrBliJD-rSdtlCfcO-e© 
fflT'T h* UXttfcSfrH. 10 3. 

1 0 4ffllCA;l/Xl|JE&TOnLT*i#;&^ 
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[0 0 3 8] X.IZ. lilfcPDPCOUT, ■€■©«« 

[0 0 3 9] mmn^ML fffffltf T^SIS 1 0 1 _h 
\Z. £-r#N#©**«ffi 1 0 3Rtf*w^*V>*I 
10 4 (0 2 (C*3^T«#2*(75*-^LTV^) 

«i:Mgo«iii o 6&mi$.-rzzL\z&z>Tftm 

[0 0 4 0] ^tllOS^S^t/tSlO io 

4 it. I T0^56;5IffltSiili»5as/UtIi 

[0 0 4 1] Sftttetf^XB 1 0 5 it. M0^7X« 

m.m. ffifemm (mz.H5 6 ott2 om wts^ 

Ttt. 0H;SUi. P bO (7 0 w t %) . B 2 0 3 ( 1 5w 20 
t %) , S i 0 2 ( 1 0w t %) , TkZfA 1 2O3 (5 w 
t %) tmm;U>y (a-?-X**-)UZl 0%<D 

Lfct>©T&0. ^)V-tJVU~XSi9\-\zmBtLX7 
V y ;mf ig, tlx -HN-Mt* *> 

[0 0 4 2] MgOffiSSl 0 6tt. SftV^i/^A 30 
(MgO) rt^ftSfcWT&O. 0fJx.«7.A°y^y 

0i$0. 5 Mm) i: ft £<fc 5 I^/jIc 

[0043] -tj, £-fi*B#7x*« 

10 2_htC> tiffl©i^-xh*^i"J->WIS J f= 

oTM*©7Fi/xtn 0 7 i>mmztitzttmzmf& 
u - >BJMST?atsntR«M7xi 1 0 sufim 

^r^ciit'ioTPigi 0 9d»»jsa6$n*. z\<dm 

m 1 0 9 \Z <fc 0 . J**£W 1 2 2 «7< 3© 

[0 0 4 4] H4tePDP 1 0 0<7)-g]JWffiiaT"a5-5o 
B 4 tCS-TJ; 5 PIS 1 0 9 OHitftW^- 5t« 3 
2-f >7^~5 0< >7 c CDHD-TVlC-&t)-ttT 1 3 0m 
m~2 4 0 «mgai:S£Stll>. ^LT, PSS 1 0 9 
IH©Jflfc, (R) . ft& (G) , RtfMei. x Mg 

5 i 2O6 : E u x ©2«(75E U'f 5%~6 so 
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0J«d*3«OEu'f^>Tt^nfetfi (B) ©&& 
-f>*£^#U £*l£4 0 0~5 9 OtOlStK 

m^-Wf&mvxtez&ytfcm hor, hog, 11 
OBW^sns. i©MffliioR, hog. 

1 10B©7 HW1S1 0 7_k(C:fctt3«JI;&ft©/P 

*u*. #ft»?i£flc8[^©wttao* «k* 8 ~ 2 5 m 

«<STfc8B. (if s i< u 2 0 iss«isnfcf *s 

2 2<Dj:g2Z+ft\zmU-Z°Zt3.<te.2>. &tt. 

fiK&^ic «t 0 »snfcS3t#tt^ o «t o \z. 

* # 1 1 1> (c ffi^^T©^®a^itip 
-tztztb. %Ktt.m\z&tfz>mm<v%mzmi3--rz>myt 
#ft?$mm&mti[ivt<z>izmytmmi!>m£.z>. ^©m 

Tt^S HOR, 110 G, 110 B©£-J$;£i£. Rtf 

^Q'&ytwmizm^Z) 2ffi©E u-r 7j->©5%. 5%~ 

6 0%^3ffi©Eu<^->C»^$tlfc#fem7t#:e : ? 
[0 0 4 5] £0<fc3fcUTff»£nfcffiH/1*;i'£:# 

5 0 ti^x* 1 0 ~ 2 0 »WMLTafy-;H 1 2 

1 (Hi) **)«s«sci:cj:t)»*sn5. 

x. -B.tnn%m 1 2 2 rt£Kjti£ 1. ix 

10"4pa) {C»«Lfc«, ft«#X He- 
Xe%. Ne-XeJfc©*f§te#X) £0rS©ffi7JT*f. 
At^iiia^TPDP 1 0 OA^fiStlS. 
[0 0 4 6] I5H «3tt#JiS»ric-r*l»fcfflV»*-f 

-f>^I*Sfl2 0 0H U" — /t 2 10. SDJE#>y2 

20. ^9^2 3 oftsm. ikftvrt >**m^%> 
•9— a* 2 1 ofrz&mznzmytft-i spje^> 

7'2 2 0 C«t 0^\>y^2 3 0 tCj!jPJE$nT#til&$tlSo 
^7^2 3 0 >^r^2 3 0 a^/^2 4 0 

W3 0fim~12 0/im) WWUf ^tlT* *3 , SP 

jE$nr-f >^^2 3 0 acfltj&snfcajtfr'f 

yx;i/2 4 o^e>a^wtr«:tH3n«>«t5{;^:oT 
^s. io;x;|/2 4 0©pidh yx*;i/©@fg$o 

E5±©fci>e)3 0 wm^±Tf. ^0^©^©(Hg7i^© 
«*-mbE&±©fci«6tCPigl 0 9M©|UJIHW (15130 
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0 ym~ 13 0 MmtCi85£Sns. 

[0047] ssyy2 3ote, m^vm^y^M^m 

s\y?2 3 0 *S3ES-&-&i<i: 1 bfcyX^2 4 0 

je#-f >^ 2 5 o*aa»»ci!tm-r*c:t^«to, »h 
^7XM i o 2 ±©s§g i o 9 m<DM\zik%tirt 

©*SS«2 5V.\Z&^T, 1500~30000CP 

[0048] a*. ±bu— a* 2 1 o \z\$mmvt3.^m 

4>©ti-?OitlR**B&i]:Sn-5. SfcAy^2 3 0H -f 
>*^2 3 0 & J ¥/X)V2 4 0 ©gB#fc-g-#T— #J&^ 

It 5 £ <h \Z «fc o T fftl S ftfc fc © x-afe Z> . 
[0 0 4 9] S7t#I5Mt5MiLTil 

[0 0 5 0] «3tfr-f>*«. #fi»3t#:tt^. AW > 

^, mutt/ms^n* isoo~3oooot>f# 

7X (CP) ttt*«k3fC»l^$nfct>©Tf*0, &£ 
ICtf^T. #fflf£tt£fl. v-U*. #«tfPJ (0. l~5w 
t%) ^WiPbTfeJ;^. 

[0 0 5 1] COtJW'f >*CiftSni*fiS3t# 
tLTte, (Y, Gd) i-xB0 3 :Eu X . *fc«Y 2x 
0 3 : E uxT*S*15{fc-&$lJWSt>£>tl£. ItlSH 

Y7C*©— «**E u KBf&^ft 
fcffc^WT**. lit. Y7C*{'^f £E u^lOl 
&*Xtt. 0. 05^X^0. 2 0©$&B<t ft 

fc©©»«^b*^L < tzzz. tftt>nm±®im-c2\z 

[0 0 5 2] JlfitJCfttbTH Bai-xAl 
12O19 : Mnj, $/t«Z n 2 -xS i O4 : MnjTjSft 
2>it&<Vdrfm^£>nZ>. B a i- X A 1 12O19 : Mnjll 
ZrtDmitttW&mtfL-TZ B a?G5il©— gPd*M n KB&S 
nfcft^WTfeO, Z n 2 _ x S i O4 : M111H •€■©« 
Z n7C*©-fflj6«M n K«lft$tlfc{t 
£<$jT&-5o CdT. B aTtJjlRtfZ nTC^lZMTZM 
n7C^©B^ax«, ±fB*6£3t#©i:£3T»iiJllU 
fcSftil^^©a*('<fcO. 0. 01^X^0. 10© 

[0 0 5 3] tM^iLTtt, Mei-xMg S i 2 0 
6 : E u x T:g£n-5<fk-&%rt*fln><btt.g>„ Mei_ x Mg 
S i 2O6 : EujH J tV>m#%m&ffi&L-?2> 2ffi©M 



e (Melt Ca, Sr, B a © 5 % <D^-ftlfr— M£K 
±) 5E3B©— »*«2fflB©EufC«lftanfcfl;^«T* 
-5. HT\ Me7c5gt*fr*Eu7n^©B^aXtt, 
±8B£P3«©Safc<fcD. Ha#©»eSft#tt0. 0 2 
^X^0. 2 OOftHiS'SIt^ifftbK £fcmi2 

2 « © e u -i * y t m & £ -a- & 3 m © e u -f ■* > © b & 

HJMe E u (+2)i-aE u (+3>aMg S i 2 06 : Euit 
2>£0. 05^a^0. 6 0, OKSliftSItiJSjfi 
L^„ -T^fc%5%~6 0%©«IEB*VX;U©BBg*O 

[0054] z\nz<Dm^<D^^m\z-z>^xitmm 

[0 0 5 5] mfflt'i>*KM&iStl*r*'t >?tl-T 
0. 1 ~ 1 0 w t . mt^tVTit. a-?— 

•5. ft*k m>ytbt, PMA^P VAft£:©i«# 

^ft zommmm&m^z z. tbx-^z. 

20 [0 0 5 6] *^MS©*!8fcfe^Ttt, fitflCfifK 

«. HffijK^a. mmm&im* Km&fomz 

[0 0 5 7] ©*ea## 

(*IMftfc<tSMei- x MgS i 2 0 6 : Eu^ 

M->")ACa (NO3) 2 « BlV^v'fiMg (N 
O3) 2 , Kftir>f*S i 0 2 , B»z-nWiEu 
(N0 3 ) 2**i)V\£mttttl3.Z>& J 5\zm&L (fete 
U 0. 02^x^0. 2) , cn**tt«t#:K:aFj»U 

[0 0 5 8] **PJB^*S**. Sfctta^^f© 

€ras«*fflt». iSJE§g§+Tm^ffl« (ioo~3 0 

Ot:) , ffifeEEJ] (0. 2MPa~10MPa) ©TT" 
*rR^<« (12~2 0Bt^) *fT^. 
40 [0 0 5 9] fr\Z, I©^#:*jt7cHH^T 

**5%, S^Sr 9 5 xsts&mis.) t, ^fis. 3f 
^Btra (^<ja«, i o o o~ i 4 o ox:-e2B$p a i) 
L^fCin^^ilSL. cn^o 2 , o 2 -n 2 , h 2 o-n 
2fe-5^«0 3 — N 2 4>3 5 0'C~ 1 0 0 0tT*«t?i 

itcio, a7c^H^TTf^Kbfe»e^7 , e#:*©2 

»Eu <S7C^a^TTf^$l!UfcWfi»7t#:©Eu« 
^Si:^t*2#> ©3*., 5%~6 0%^3iOEuTi 
I^LMOtMMMeHMgS i 2 0 6 : Eu s 5 
fSIi^TtS. 2to^3ffi^OlM©3>hD 
so 0 2 «^, ^{tB#^. KYfcBBSaMELfc. 
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[0 0 6 0] g;fc, 0 2 . 0 2 -N 2 > H 2 0-N 2 . 0 3 - 
N 2 4'-e«lfiKf %>m\Z. Al 2 03^Si0 2 , La2 
O3. ^©MWLaF 2 , Al F 3 , f»7^tt$ 

# ©^biftt^ / x;v© a is $ 0 « s 6 1 & & 2 n 

"Tftto-BO. ltfmKT- #(C0. 0 1 /imKTA'it 

[0 0 6 1] *S»^J**fr'5C:£:K:«fcD»Sft* 

fflHJ&^£f£SSn5t>©£J£^T/h;*< WS8t« : 
0. 0 5wm~2. OwmiS) MSftS. &*3, d 

(Sttg/fifflS) *«. 0fl*tfO. 9£U1. OOTi 

[0 0 6 2] ijfB7kftIg"&$5£&. £fc«a&© 

fitt3t#*ffl^, :M0 2 , 0 2 — N 2> H 2 0-N 2 . 
*fctt03-N2*Tttj£LTt>fWr*££**T#S. 
($g«t'«affil:«t«Me i-„Mg S i 2 0 6 : Eu x lC^> 
l/^T) CCDm7t#:fi> ±j£LfcMei- x MgS i 2 0 6 : 

[0 0 6 3] gfitl/T, ^tftMy^ACa (O 
H) 2 « *HWhD>fWSr (OH) 2 , *SHbV 
^>")AMg (OH) 2 > ^fbg^S i0 2 , TUmitZ- 

-ntr^AEu (OH) i^mz^-ft^utttu^ 

^olznmL, :n^77'^Xi:U©EuF3i 
S7C»HaT 5 S6\ g$$:9 5%Ogl 

50 TBfgiaa? (1 iooti>6i4oot-?2 mm) 
j^eKT-S). 1 1 0 ot:~ 140 ox;<Dns.<p<D 1 

0 0 0tftT3 5 0ta±TO2-N2, 0 2 , H 2 0-N « 
2&3<A«0 3 -N 2 £rj&)i£#3tC2gALT. Eu©2ffi-f 
* > ©-SB £ 3 46 © -f * > Tfi L 4 ft 

5. 

[0 0 6 4] &&3^#©lI**<i:L-T, Rfctt. fflfc 
*Sf{b#I<£^tffl</ife*i, Ca, Ba, Sr. M 
g. Al. Eu*©7C***tI*r***{b^!ft. WAtf 

3t#Sft8mtt»TS*. o 2 , 0 2 -N 2 . 

03-N 2 *T^-r-5i#(C. Al 2 03, S i 0 2 . A 
IF3, La 2 0 3 . LaF 2 U, Wm\Z<&J3,7 so 



14 

[0 0 6 5] 

(Z n 2 _ X S i O4 : MnxKtH^T) ST, *B&?£f£Si 
ISK*HT, JICWT&S. ESSEMi&Zn (NO3) . 
ffi^S^S i (NO3) 2 . ffl|v>^>Mn (NO3) 2 
fc^JHtT 2 - X : 1 : X ( 0 . 0 1^X^0. 10) 

#jftswi«L/«:**6. 1 5 0 ox:izmmvtcm\zmmLx 

(B a i-xA 1 j 2 Oi9 : Mn\lZ~D^X) $g£-&f£ 
JBIgfc^T, SWT?**. Bi/tUfiBa (NO 
3) 2 , ffiMTfr^-V&Al (NO3) 2^ «®^>#> 
Mn (NO3) 2* t: E^itT 1 - X : 1 2 : X (0. 01 
^X^0. 10) izteZZ-oizMGL, cti*-r^->3? 

[0 0 6 6] 7KfOXg{'*3^TC(Z)ig-&}gtC^S 
tt**« (^J^.«T> ; e^7*S«) 4?1STi-aCitC 
ckO, -t-®«, *J»£sfcIgC*5 

HT, CWTKft^jt'f fce&^&fct*©©^ 

Sff* !SlOO~3 0 0t, JE730. 2M 

~10MPa) <D^TX\ f3r5£B#P B 1 (0<JAti. 2~2 

[0 0 6 7] <e*-r*Ci:K«fcD. HfH©B a 

1-XA 1 12O19 : Mnx* J f#e>tl-So d©*l^-&^IgtC 

+ 0 0t;~l 1 0 0'CT'7=.-Jl&ft1&LT. 
[0 0 6 8] ®*6«3tfr 

( (y, Gd) 1-XBO3: euxico^t) mttmftm 

IiK*V»T, WK-fy h'J^AY 2 (N 

O3) 3£*at&# K'J5£AGd 2 (NO3) 3^^^^ 
H3B03t«a-DtffAEu 2 (NO3) 3 ?rg^ 
L. ^Ht^l - X : 2 : X (0. 0 5^X^0. 2 
0) (YtGd©tb«6 55*3 5) tfeZkolZMG 
L. ^dcnSr^^T 1 2 0 0t~ 1 3 5 0tT2^f 

(Y2XO3: EuxtC^^T) jB^ttf^»iefC*St»T, 
WBHvMJtfAY2 (NO3) 2^51^ 
-Plf^AEu (NO3) 2 $l^l, ^E;i/Jt*«2-X: 
X (0. 0 5^X^0. 30) £t£2>£?\Z'{*>&& 

[0 0 6 9] ^(C *fPie(C*5^T. C©*^t3*f 
[0 0 7 0] *»^IiK*HT, d©*ft 
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ffl^TifSJE^Sg+TiBg 1 0 0-3 0 Ot, ffi*0. 2 
M~l OMPaOMTT?, 3~ 1 2B#p B l7KI^-gr^^ff 

HffS©Y2x03 : E ux* J f#^tl-5)o 
[0 0 7 1] JfclC. C©jB3fc#fc3£«1 , "ei 3 0 ot:~ 
1 40 0t2Hra7--JHm »»LT*fi«3C# 

g*»0. 1m~2. 0 #m8ft&&D. ftO-E-OJBtttf 
[0 0 7 2] ±JElfcPDP10 0Ofi*#il 

ior, iio Gtctn^Tte, »ffli(»e.nTttS)t 
i oBic-^-n*, »3t#***-ra 

Eu 2ft6©-f :t>©-SE£Eu©3f&©-f :t>T?fi&L 

Ac* 3 fi inn* \z%% l © a &<D&mm tt«Tf % 

Js^Ttt, ia»Wlc*6£t^©S3tfr (#> ft) ©-tJt- 
*$fiim j8»*» * «ifi3frffiK: «fc 0 ®ig S ftfc »&St 
^SlS ( pi:*(tSMt) / Mi'^c», ffi©-fe©-tr;i/ 





ft&&X& [M e .,M s S i z O« : R u.] 










2|tOEu £ 3ffff 


Eu 2 fif 
£ u 3 (BOB 




X 




MnCOfi 

X 




L 


Ct. 

x -0. 02 




0,rp. 520X:60» 


5.00% 


A 1 t o 9 


x-0.1 




x-D.01 




2 


Ca/Sr=l/0. 1, 
X'0.05 


affirm 


50 tm<t*nm 


15. 00% 


5 l o, 


x-0. 2 


©Rife 


x-O.OZ 




3 


CtVSr=l/0. I, 
x=0. 1 


erst* 


Kj-OgOX) if. TMTC 


25.50% 


La,0, 


x=0.3 




x-0. 05 




: 4 


Ca/Sr/Ba=l/0. 1/ 
D.i. x=0.2 




1,-0,(30} 4>. 9oor 


55.00% 


LaF, 


x=0.15 




x-0.1 


a 




frfeSOCtt (Me, ,MgS 1 ,0, : E u,i 






5 


Ca/Sr-I/l, 
x=0.2 




1000-cjy.T 


80.00% 


S i O, 


x=O.01 




x-0. 01 




0 


Ca/Sr/Ba=l/l/l, 
x-0. IS 






41.50% 


A 1 P, 


X*0.1 


BESS 


x-0. 02 




7 


Sr. 

x-o. is 


warn 


N,-%(W)«AL 

ftft*»E 


20.20% 




X-0.L5 




x-0. 05 




8 


B», 

x-0. OS 




&W<0. SX)-N,*. 


10. 10% 




X=0.2 




x-0. 1 


a 


y 


Ca/Sr-l/0. S, 
x-0. 05 




V(5J>o.^, wot: 


2a 10% 




' a 






a 


ID 


S;/Ra=l/0. 5, 
x-0. 1 




60 tmitmn 


36.50% 


»b 


x*0.i5 




xMJ.OJ 




11* 


Ca. 

x-0. 1, 














m 


a 



[0 0 7 8] D->^H~4lt #MMt: (Y, G so d) i_ X B O3 : E u x . Z n 2 -xS i O4 : 



*S^^, 7 p 5XV7 : ^X7 P l^'fgB©Wffi^±tf^C 
[0 0 7 3] *fc, *fSWK«*Wfi»>t#:tt, HC^ 

E u -f ^- >TB& WfiSXff^ e. Ai KB 

*-rn««kv». i©«fcp{=*^w&»3t*TKjgffl-rn 

10 f#^tl-5o 

[0 0 7 4] ^T, ^flO^JXvf-fX^Hfii 

[0 0 7 5] ffllLftft^J^f-fX^Hiatt. 
4 2-f>fO^§$*M (U^tfyf UOttmOH 
D-TVtt«) , itM5Xi©f*U2 0 Mm. M 
gO§fIO)l^l3 0. 5/im, ^lit«*X + t 
>*S©P B 1©iESSttO. 0 8mmi^i^l:raL 

tt« ^ X JET W A s nx v »a . 
[0 0 7 6] tf^H-lOC^X^xyH 

2 ffi© E u ■* y& 3 ffi© E u -f ^ >TBil Lfc^Tt^ 

[0 0 7 7] 

[*1] 
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Mn X - Wftltft&ClMei-xMg S i 20g : E u x £ffl 

ft+'ktfcSEu, Mn©Ifttfc*> tSt)%Y, Me 
TcSf (fc£U Med Ca, Sr, BaOp^OM 
<tt)ll) C#t5EuOiitt*. ^ct^ZnTC^ 
KfcfT 5 M n ©Bj&tf:¥*5 «fc XS 2 ffi© E u -f * > t B& 
•T-S 3ffi©E u-ft>M*l ©•fcSCg'ffcS-tbtt)© 
T&3o *&, +t->7 P ;H~4©»fi^#:«, 3—r 

[0 0 7 9] 1r>^U5~l 0«> *fia*#ICY2xO 
3:Euj, &&fkytfc\ZB ai-xA 1 12O19 :Mnx> W 
M*#tMei- x Mg S i 2O6 : Eu^ffl^fcffi*§ 
£>#©*>©-?& 0, ±Bd:H«, fit3Mt-&rt3ri&®& 
fl\ ^4 J ^©B^Jt^R^#fe^fr**^-r^2tf 
OEu-ft>tiin3i©Eu-ft>i$Slffl,fc 
•5fC^fli$ii-fct)©T»*. 1*>:/;U5~6 «, 

[0080] *&, «##H©#fiicfc:ffifflLfcabfcfr-f 

!l, J§3J, «•«*]&«£ LTf£«Lfc. 

[0 0 8 1] *©£3©K3t#^>*©«iae (2 5t) 
K-3«r»T«£L&l8**. frvfn 1 5 0 0-3 

0 0 0 0 CPO«lt:«ftnTl>4. ^fiE$tlfc^7t#: 

^TH ¥^et 0. 1~3. 0/jrn, lM18Mm 

[0 0 8 2] *>^;n 114, afiffitttS^fcttieKJa 
Stiff ot^^t*OC aMg S i 2O6 : E u^7t#: 



[0 0 8 3] fc*3, gl©Eu-ft>ffl2l, 31 
5g«, XANESS (X-rayabsorpt ion 

nearedge structure) Trll^ L 
&. 

[0084] (£1*1) f£SHsnfc-y->?on~i ok. 

l**«3tt#K6J«ia (5 2 0*0, 2 0») IC*5^T. # 

[0085] (git 2) rt*)VM&j:mz&vz>A*)], 

«0£-&Ig (»tli4 5 0t, 2 0») M&O&M 

yt&ommmt exit) mzmfeLrc. 

[0 0 8 6] (HI* 3 ) /^J^^feMILfclifCff 
gBKSJBE 2 0 0V, mmm. l 0 0 k H z ©tt«ltJ*/X 

^©»«-todh«©»«] /En*nm©ws> * 1 o o) 

[0 0 8 7] Sfc, 7Fl/7SS^07KI/XS7l:o 

*iCO^Tt4e**B#©»S^»«thTjffl^LT, 

0/zm©;XMffll>2 0 0RrW»J«a**fTtiyX;P 
©BtS£ K) (D^mZ^tco 

30 [0 0 8 8] ^n^tii~3oM©igaw^ 

[0 0 8 9] 
[H2] 





X*nm£te& (SO 




2Q0V,100kHx <D&M$»*VIX 100 


mo GOOKr 














»e 






»e 




Cd/cm 1 


l 


-0.3 


-1.2 


-4.9 


-0.3 


-2.6 


-13.0 


-0.7 


-4.4 


-14.5 




B5.1 


2 


-0. 1 


-1.3 


-4.0 


-0.2 


-2.4 


-13.2 


-0.6 


-4.1 


-14.2 


« 


B6 


3 


-0.1 


-1.4 


-4.5 


-0.1 


-2.3 


-12.9 


-0.5 


-4.0 


-14.6 




84. 1 


4 


0 


-1.4 


-4.7 


-0.1 


-2.2 


-12.7 


-0.2 


-4.2 


-14.1 


IV 


83 


5 


0.0 


-1.5 


-4.9 


0.0 


-2.0 


-12.9 


0.0 


4.3 


-148 


• 


85 


6 


D.O 


-1.2 


-4.3 


0.0 


-2.3 


-12.6 


-0.2 


-4.1 


-14.9 


* 


85 


7 


-o.z 


-1.4 


-4.5 


-0.2 


-2.4 


-12.3 


-D. 3 


-4.2 


-14.7 




87 


8 


-0. 1 


-1.2 


-4.3 


-0.3 


-2.5 


-I2.fi 


-0.4 


-4.3 


-15.1 


• 


83.5 


y 


^0.2 


-1.5 


-4. 1 


-0.2 


-2.1 


-12.8 


-0.5 


-4. 1 


-15.6 




84 


10 


0.0 


-J. 3 


-4.2 


-0.2 


-2.3 


-13.0 


-0.2 


-4.1 


-14.8 




85 


11* 


-4.6 


-1.3 


-4.2 


-14.5 


-2.3 


-13 


-11 


-4.2 


14. 4 




61 
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[0 0 9 0] *2 \Z5vCt^o\Z.Vcm. J &yf)V 1 1 [CfeV* 

65%, MfllTU. 5%, 2 0 0V, lOOkH 
z ©j&Di§*#5rX K' 1 1 X©*iHteTa*Jt.&ft*fc7 

h*u*s*wx;p©ste3^a«**©fc*ru -9->x 

;n~ 1 0 C^^tttfffiO^Wt^TO. 7%£* 

[0 0 9 1] CtlB, #fifitt#£*ll«'r*2flfi©Eu 
-f^->CD-5^, 5%~6 0%5:3«OEu-f :t>Tgj& 

Sr, Eu, Ba-f:*>i!i#©»*fcW) 



[0 0 9 2] (M4) trMiiLT, tM** 
©2«©E u< ;t>©5^> 5 %~6 0 %£ 3{BfflE u 

-i*>T'W&LT^t£^mytfc (-tf->x>n 3) $60 

t9 0%©tB*fSS*(' 1 0#IWtt«Lfc«. 10 01C 

-ctt»u *©»c:ns©sbfc#©TDsa-w (nana 

(10 0 'Ctfjfi) RCXfl;*!R3» (3 0 0-0-500 

*c) ©tf— ^^g^ffls*bfc-y->X;n 2 tJtUL-T 
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